Perfectionism is elevated in individuals with eating disorders and is posited to be a risk factor, maintaining factor, and treatment barrier. However, there has been little literature testing the feasibility and effectiveness of perfectionism interventions in individuals specifically with eating disorders in an open group format. In the current study, we tested the feasibility of (a) a short cognitive behavioural therapy for perfectionism intervention delivered in an inpatient, partial hospitalization, and outpatient for eating disorders setting (combined N = 28; inpatient n = 15; partial hospital n = 9; outpatient n = 4), as well as (b) a training for disseminating the treatment in these settings (N = 9). Overall, we found that it was feasible to implement a perfectionism group in each treatment setting, with both an open and closed group format. This research adds additional support for the implementation of perfectionism group treatment for eating disorders and provides information on the feasibility of implementing such interventions across multiple settings.
Perfectionism is a risk and maintaining factor for eating disorders (Bardone-Cone, Sturm, Lawson, Robinson, & Smith, 2010; Bulik, Sullivan, & Joyce, 1999; Fairburn, Cooper, & Shafran, 2003; Treasure & Schmidt, 2013) and has consistently been shown to be elevated in individuals with eating disorders in comparison to healthy controls (e.g. Bardone-Cone et al., 2007; Egan, Wade, & Shafran, 2011) . Perfectionism has also been implicated as a barrier to positive treatment outcomes, within the eating disorder, anxiety disorder, and depressive disorder literatures (Ashbaugh et al., 2007; Bizeul, Sadowsky, & Rigaud, 2001; Mitchell, Newall, Broeren, & Hudson, 2013; Sutandar-Pinnock, Blake Woodside, Carter, Olmsted, & Kaplan, 2003) . Thus, researchers have begun to design interventions explicitly designed to target perfectionism (Handley, Egan, Kane, & Rees, 2015; Pleva & Wade, 2007; Riley, Lee, Cooper, Fairburn, & Shafran, 2007) .
Perfectionism interventions have been modified to treat individuals with eating disorders, through two different formats: enhancing cognitive behavioural therapy (CBT) for eating disorders with a perfectionism module (Goldstein, Peters, Thornton, & Touyz, 2014) and using perfectionism as a standalone group treatment (Lloyd, Fleming, Schmidt, & Tchanturia, 2014; Tchanturia, Larsson, & Adamson, 2016) . Enhanced CBT for eating disorders has been tested in a day-hospital setting in patients with anorexia nervosa (AN) (Goldstein et al., 2014) and for individuals with bulimia nervosa (Steele & Wade, 2008) . Perfectionism treatment as a stand-alone treatment has been tested as a closed group format in patients with AN in an inpatient setting (Lloyd et al., 2014; Tchanturia et al., 2016) . Findings from these trials (CBT enhanced versus stand-alone perfectionism) have been conflicting, with the CBT enhanced trials finding decreases in perfectionism, but not in comparison to the control group (treatment as usual). Alternatively, Lloyd et al. (2014) and Tchanturia et al. (2016) found that in inpatients with AN, perfectionism was lowered after a 6-week group CBT-for perfectionism intervention (as a stand-alone intervention).
Some researchers have suggested that lack of change in perfectionism groups may be because perfectionism is a non-modifiable personality trait (Chik, Whittal, & O'Neill, 2008; Rice & Aldea, 2006) . However, substantial literature shows that perfectionism can be modified (e.g. Ashbaugh et al., 2007; Fairweather-Schmidt & Wade, 2015; Handley et al., 2015; Hewitt et al., 2015; LaSota, Ross, & Kearney, 2017; Lloyd, Schmidt, Khondoker, & Tchanturia, 2015; Nehmy & Wade, 2015; Riley et al., 2007; Rozental et al., 2017; Shafran, Lee, Payne, & Fairburn, 2006) and that treatment of perfectionism can decrease anxiety, depression, and disordered eating symptoms (Handley et al., 2015) . However, it is important to note that most of this research has been carried out in an outpatient setting. Given the high occurrence and impact of perfectionism on eating disorders, and the conflicting findings from the current trials, clarifying research is needed to improve perfectionism interventions in the eating disorders.
Perfectionism is a complex construct, and most research so far has focused on testing if the two primary dimensions of perfectionism, high standards and maladaptive perfectionism, decrease over the course of perfectionism treatments (Handley et al., 2015; Tchanturia et al., 2016) . High standards is conceptualized as having high expectations for oneself and may or may not be accompanied by self-critical evaluation when those expectations are not met, whereas maladaptive perfectionism is the self-critical evaluation associated with the preoccupation over one's errors and expectations from others (Frost et al., 1997) . Maladaptive perfectionism is generally measured as a composite of concern over mistakes, doubts about actions, parental criticism, and parental expectations (Frost et al., 1997) . However, concern over mistakes is the aspect of perfectionism most related to eating disorder psychopathology, specifically within AN (Bulik et al., 2003) . Therefore, it seems important to examine if concern over mistakes specifically is affected by perfectionism interventions.
Relatedly, the literature discussed earlier has been conducted across different eating disorder treatment settings. There have been two tests in an inpatient setting and one in a day hospital (Goldstein et al., 2014; Lloyd et al., 2014; Tchanturia et al., 2016) . All three of these studies employed a closed group format (e.g. closed to new members after the start of the group), though we know that most treatments in these types of facility are typically open groups (with new members joining as the group progresses) (Bieling, McCabe, & Antony, 2009; Schopler & Galinsky, 2006) . Furthermore, the literature showing successful outcomes for CBT perfectionism groups has primarily been in outpatient settings (Ashbaugh et al., 2007; Egan et al., 2014; Handley et al., 2015; Kutlesa & Arthur, 2008; Riley et al., 2007) . It seems important to test if both an open group format and an outpatient group are (a) feasible for implementing a perfectionism for eating disorder group treatment and (b) able to effectively target and decrease perfectionism. Furthermore, it is unknown how often treatment providers in such facilities currently use perfectionism interventions and are willing to be trained in them. We wanted to test if it was feasible to train eating disorder practitioners and if they would be willing to implement such groups. Assessing each of these questions (i.e. open versus closed group, outpatient perfectionism group, and treatment provider training) will add to the growing literature on the feasibility and effectiveness of perfectionism treatment for eating disorders.
Therefore, in the current study, we tested (a) an open group in both an inpatient and partial hospital eating disorder treatment setting, (b) a closed group in an outpatient setting, and (c) a training on perfectionism treatment for eating disorder treatment providers. We specifically measured the two major components of perfectionism (high standards and concern over mistakes) to assess if treatments were effective at decreasing one or both of these aspects. We hypothesized that these groups would be feasible to implement, that perfectionism symptoms would decrease across treatment, and that eating disorder treatment providers would learn from a training on perfectionism.
Methods

Inpatient and partial hospital methods
Participants
Participants were current inpatients or partial hospital patients at two different eating disorder treatment facilities. All participants were recruited as part of regular programming in place of other programming. Participants were required to attend when available. There were no exclusion criteria. Participants in both the inpatient and partial hospitalization groups were collected across the span of 4 months. Average group size ranged from 5 to 10 participants per group. Participants were in group as part of larger treatment at an eating disorder centre. Other treatments the participants were in concurrently were dialectical behaviour therapy groups, support groups, meal therapy, and individual therapy. Participants ended the group when their treatment at each of these clinics ended. All procedures were approved by the University of North Carolina or Washington University Institutional Review Board.
Treatment methods
Treatment was a seven-module treatment on perfectionism that introduced the concept of perfectionism, identified areas in which participants were perfectionistic, challenged perfectionistic thoughts, and created and implemented a perfectionistic exposure hierarchy. Materials were created from existing CBT-forperfectionism protocols (Shafran, Egan, & Wade, 2010) and adapted for use in an inpatient and partial hospital eating disorder treatment setting using an open group format. Material on exposure therapy and development of an exposure hierarchy was added. Specifically, we added materials directing on the creation of an exposure hierarchy related to perfectionism, as well as materials for implementing the exposures from the hierarchy. Materials and adaptations are available at request from the first author.
Due to the open nature of the group, we used any individual who attended more than one group (i.e. two to seven groups) and used their first and last scores on the perfectionism measure as their outcomes.
Measure
Perfectionism scale. We used the high standards and concern over mistakes subscales from the Frost Multidimensional Perfectionism Scale (FMPS; Frost, Marten, Lahart, & Rosenblate, 1990 ), a self-report measure of different dimensions of perfectionism. The high standards subscale is comprised of seven items and assesses high expectations for oneself, as well as critical evaluation of oneself when not living up to those standards. Example items include the following: I am likely to end up a second rate person, If I do not set the highest standards for myself, and I set higher goals for myself than most people. The concern over mistakes subscale is comprised of nine items and assesses preoccupation over making errors and the belief that any error constitutes complete failure. Example items include the following: People will probably think less of me if I make a mistake and If I fail partly, it is as bad as being a complete failure. Both the high standards and concern over mistakes subscales have evidenced good convergent and divergent validity as well as good internal consistency (Frost et al., 1990) . Participants were asked to report on the FMPS since their last treatment session. In other words, participants were asked to report how perfectionistic they currently felt. Cronbach's alpha for this scale was good (αs = .83-.89)
Outpatient closed group methods
Participants
Participants were recruited from an outpatient practice focusing on eating disorder treatment. Participants were participating in therapy with an eating disorder specialist at two different outpatient locations. Participants continued to engage in individual outpatient therapy sessions through the duration of this group.
Treatment methods
Treatment was again based on the seven-module treatment on perfectionism. However, treatment sessions were tailored to spend more sessions on challenging thoughts and developing and implementing the exposure hierarchy. Participants completed a total of 13 sessions.
Measures
The FMPS as described earlier was used to evaluate progress. In addition, we used the following measures:
The Eating Disorder Inventory-2 (Garner, Olmstead, & Polivy, 1983 ) is a self-report questionnaire that assesses eating disorder behaviours and attitudes and is comprised of 91 items. In the current study, the Body Dissatisfaction, Bulimia Symptoms, and Drive for Thinness subscales were utilized. Example items from each of these subscales include the following: I think my hips are too big, I eat when I am upset, and I am terrified of gaining weight respectively. The Eating Disorder Inventory-2 has evidenced good internal consistency and good convergent and divergent validity (Garner et al., 1983) .
The Obsessive Compulsive Inventory (Foa et al., 2002 ) is a selfreport measure that assesses obsessive compulsive symptoms related to six subscales (Hoarding, Checking, Neutralizing, Obsessing, Ordering, and Washing) and is comprised of 18 items. Example items include the following: I check things more often than necessary and I find it difficult to control my own thoughts. The Obsessive Compulsive Inventory has evidenced good convergent validity and internal consistency.
The Social Appearance Anxiety Scale (Hart et al., 2008 ) is a 16-item self-report questionnaire that assesses fears related to being negatively judged and rejected based on one's appearance. Example items include the following: I worry people will judge the way I look negatively and I am concerned people would not like me because of the way I look. The Social Appearance Anxiety Scale has evidenced high test-retest reliability and good internal consistency.
The Fear of Food Measure (Levinson & Byrne, 2015 ) is a selfreport questionnaire that assesses fear of food through three subscales (anxiety about eating, feared concerns related to eating, and food avoidance behaviours) and is comprised of 25 items. Example items from each subscale include the following: I feel tense when I am around food, I don't like to eat in social situations, and I have rules about what I eat respectively. The Fear of Food Measure has evidenced excellent test-retest reliability and good convergent and divergent validity.
Perfectionism training
Participants
Participants were therapists and dieticians at an eating disorder treatment facility who were invited to participate in a 1-hour training session on perfectionism treatment for eating disorders.
Methods
Participants completed a 1-hour training in perfectionism treatment. Participants learned about perfectionism, how it relates to eating disorders, and what interventions can be implemented in eating disorder populations. Participants were asked about their training experience before and after the training, and then again at 1-year follow-up.
Measures
We created a measure asking participating clinicians about their experience with the training. We also asked clinicians pre-training and post-training how well the understood definition of perfectionism and how familiar they were with perfectionism interventions. Tables 2 and 3 show the items on this measure.
Results
Inpatient and partial hospital open group
Participant characteristics
Participants in two settings across two eating disorder treatment facilities participated in an inpatient and partial hospital open group (inpatient n = 15; partial hospital n = 9). Average age was 26.80 (SD = 12.61; range = 12 to 62). Most participants were European American (n = 20). Diagnoses were as follows: AN (n = 21; 87.5%) and other specified feeding and eating disorder (n = 3; 12.5%). Average body mass index at inpatient pre-treatment was 14.81 kg/m 2 (SD = 1.72; range = 10.85 to 17.14).
Intervention
The average number of sessions attended was 3.44 (SD = 1.41; range = 2 to 7). As shown in Figure 1 , there was a significant reduction in high standards from pre-intervention (M = 32.21; SD = 7.75) to post-intervention (M = 29.96; SD = 9.16); t(23) = 2.30, p = .031. However, concern over mistakes was not significantly lower from pre-intervention (M = 23.67; SD = 7.64) to post-intervention (M = 23.63; SD = 7.22); t(23) = .042, p = .967.
Outpatient closed group
Participant characteristics
Participants diagnoses were as follows: AN (n = 1; 25%) and other specified feeding and eating disorder (n = 3; 75%). Average age was 49.25 (SD = 7.97; range = 39-58) years old, and all participants were European American. One participant attended all 13 sessions, two participants attended all but three, and one participant attended all but one.
Intervention
As can be seen in Table 1 , concern over mistakes and high standards were lower at post-group than at pre-group therapy, though our sample was too small to test for statistical differences. Scores on drive for thinness were lower, as were scores on measures of fears of food, social anxiety, and obsessive-compulsive disorder symptoms. Please see Figure 2 for a breakdown of each of the four participants' scores across the 13 sessions.
Perfectionism training for eating disorder clinicians and dieticians
The following eating disorder professions were reported at a 1-hour training on CBT for perfectionism for eating disorders (therapists n = 7; dieticians n = 2). As can be seen in Table 2 , eating disorder professionals reported that after the training, they were more likely to understand the definition of perfectionism (before training mean = 4.89; SD = 1.61) (after training mean = 6.56; SD = 6.56); t(8) = À3.54, p = .008). Eating disorder professionals reported that after the training, they were more familiar with interventions focused on perfectionism (before training mean = 4.11; SD = 1.62) (after training mean = 6.22; SD = .67); t(8) = À4.64, p = .002). Please see Table 3 outlining 1-year outcomes for four of these eating disorder professionals.
Discussion
We found that a perfectionism group treatment was feasible to implement in an open group format in an inpatient and partial hospitalization eating disorder treatment facility. Furthermore, we found that high standards decreased across the intervention, whereas concern over mistakes did not. Though we should note that our primary aim of the study was to test feasibility, it is promising that we found a decrease in high standards. We also found that an outpatient closed group was feasible to implement. Scores on high standards were lower at the end of outpatient treatment, though the sample size was too small to test for statistical differences. Finally, we found that eating disorder treatment providers were open to a training on perfectionism treatments and were more likely to understand perfectionism and use perfectionism interventions in their work after a training, albeit this was a small sample of providers.
Overall, this research adds to the growing literature suggesting that stand-alone perfectionism interventions may be a viable treatment for eating disorders (Goldstein et al., 2014; Lloyd et al., 2014; Tchanturia et al., 2016) . Our research builds on these findings by suggesting that an open group format, as well as a closed outpatient group, is feasible and effective for the treatment of perfectionism in the eating disorders. However, we should note that only high standards decreased across the intervention, suggesting that more attention should be given to implementing perfectionism interventions focused on concern over mistakes. Given that concern over mistakes has been found to be the aspect of perfectionism most related to eating disorders, this finding seems especially noteworthy (Bulik et al., 2003) . Previous research has found a decrease in concern over mistakes (e.g. Lloyd et al., 2014; Tchanturia et al., 2016) . Therefore, future research should test what active ingredients of therapy decrease concern over mistakes. Additional interventions could focus on purposively making mistakes or on challenging thoughts related to concerns about making mistakes. For example, clients could do exposures such as purposively dropping food items in grocery stores and then challenge thoughts that occur during the exposure. Most of the specific interventions for perfectionism discuss high standards Notes: OCD = obsessive compulsive disorder SD = standard deviation; we have included t and p-values for completion though our sample size is only 4, and therefore, differences between time points should be interpreted with caution. (e.g. Shafran et al., 2010) and do not explicitly define or focus on exposures to concern over mistakes. Thus, it seems logical that these approaches would be more likely to target high standards rather than concern over mistakes. Limitations should be considered when interpreting these results. First and foremost, we had a very small sample size and no control group. However, given that the purpose of pilot studies is to field-test logistical aspects of the study in preparation for a randomized control trial (Kistin & Silverstein, 2015) , we feel that the tests presented here accomplished this goal. Accordingly, any findings related to effectiveness of the intervention should be interpreted with caution, given both the small sample sizes and nature of the pilot study. Our main priority was to demonstrate the feasibility of these types of groups. Additional limitations of this research include a relatively non-diverse sample and the lack of usage of a structured clinical interview for diagnosis. However, given that all participants who participated in the treatment were currently in a treatment centre for an eating disorder (or were recently discharged, as in the outpatient group), we feel confident that these participants met criteria for an eating disorder. Additionally, given that our goal is to implement perfectionism treatments in such treatment settings, we are confident in the appropriateness of the samples. Finally, we did not collect qualitative data on the acceptability of the group from the participants' perspective; we hope that future research will explore how participants perceive participation in similar groups, perhaps through focus groups. Future research should also focus on number of sessions attended. It seems likely that attendance at more groups (e.g. in an open group format) would relate to better outcomes. However, given our small sample size, we were unable to test this hypothesis in the current study.
In conclusion, we found that an open group perfectionism treatment was feasible and effective in an inpatient and partial hospitalization setting and that a closed group was feasible in an outpatient setting. Future extensions of this research are needed to test if similar interventions are effective in comparison to treatment as usual, if there are long-term benefits from perfectionism treatments, and if treatments can be developed to specifically target concern over mistakes. We hope that future research will clarify answers to these questions to develop an empirically supported perfectionism treatment specifically for eating disorder patients in all levels of care.
